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Description 



BACKGROUND OF THE iNVENTiQN 

TTiis invention relates to a textile material and. in particular, to a nonabsorbable surgical mesh of warp knit construc- 
tion febrleated from a polypropylene multifilament yarn. 

Knitted and woven febrlcs constructed from a variety of synthetic fibers and the use of the fabrics in surgical reoair 
are known from, among others. U.S. Patent Nos. 3,054,406; 3,124,136; 4,193.137; 4,347.847; 4.452.245- 4 520 821- 
4.633.873;4,652.2e4;4.655.221;4,838.884;5.002.551:and.European(^tertAppIicationNo.3^^^^^ ' ' ' ' 

Hernia repairs are among the more common surgical operations which employ a mesh fabric prothesis A mesh 
constructed from polypropylene monofilament, while It induces a good fibrobfastic response ensuring its prompt fixation 
and Integration with tissue at the surgical repair site, is considered to be too stiff for some types of hemioplasties e a 
giant prosthetic reinforcement of the visceral sac (QPRVS). While a warp knitted surgical mesh constructed from a ncm ■ 
absorbable polyester multifilament yam (e.g.. IVIersilene of Ethicon. Inc.) has been indicated to be a particularly desira- 
ble prosthesis for a GPRVS procedure due to its suppleness and elasticity (Wantz, "Atlas of Hernia Surgery" Raven 
Press. 1991 . p. 102), were it not for the aforementioned stiffness associated with a polypropylene monofilamerrt mesh 
the later would likely be the material of choice due to its greater strength and chemical inertness. 

SUMMARY OF THE INVEI^ION 

It is an object of the present invention to provide a surgical mesh fabricated from polypropylene multifilament yarn 
which exhibits an appreciably greater flexibility than a surgical mesh constructed from polypropylene monofilament 

It IS another object of the invention to provide a polypropylene multifilament warp knitted surgical mesh exhibiting a 
f lexibiSty which is at least comparable to that of a nonabsorbable polyester multifilament surgical mesh of similar con- 
struction but possessing greater mechanical strength than the latter. 

It is yet another object of the invention to provide a surgical mesh with a color pattern whfch fadlrtates the oriwita- 
tion and/br installation of the mesh at a surgical repair site. 

Another specif ic object of the invention is the provision of a thermoplastic sungical mesh which is cut to size with an 
ultrasonic slitter. 

Still another spedfto object of the invention Is the provision of a surgical mesh coated on one side with a materfal 
that prevents or minimizes organ adhesions. 

In keeping with these and other objects of the invention, there Is provided a warp knittai surgical mesh fabricated 
from polypropylene multifilament yam. 

The foregoing mesh is considerably more flexible than any of the known surgical mesh materials constructed from 
monofnamenl Thus, e.g., the mesh of this inventfon can be more easily passed through a trocar and into a body cavity. 
The greater f lexfoility of the mesh makes it more maneuveraWe and easier to be installed at the desired surgical site 
than a monofilament mesh of othenwise simlter construction. Compared to a nontMoabsorbaWe surgical mesh knitted 
from polyester multifitement yam. the polypropylene multifilament mesh of this invention possesses nuich greater 
strengtfi but at no toss of flexibility and suppleness. 

The mesh of this invention finds application in a nunrbet of surgical procedures including the repair of hernias, ana- 
tomicai defects of the abdominal walldiaphragm. and chest wall, oon-edion of defects in the genitourinary system 
repair of traumatically damaged organs such as the spleen, fiver or kidney, and so forth. 

PESCRIPTION OF THE PREFERRED EMBODIMEI^ 

The surgical mesh of this invention is fabricated from a yam formed from a polypropylene resin (isolactic index of 
at least about 90). preferably one which Is already aoc^ted for use as a suture material, e,g., a polypropylene resin 
having a meltflow index in g/10 min (ASTM D 1231-82) of from about 2 to about 6. preferably from about 2,1 to about 
5.0 and ffwst preferably from about 2.5 to about 4.6. 

Known and conventional af^ratus and procedures can be used for the production of polypropylene multifilament 
yams from which the mesh of this invention is constructed. Properties of the individual polypropylene f Oaments and the 
yams manufactured therefrom are advantageously as set forth in Table I below; 
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TABLE I 



PROPERTIES OF MONOFILAMENTS AND AND YARNS CONSTRUCTED THERE- 
FROM 




Broad Range 


Preferred Range 


Most Preferred Range 


Denier per RIament 


0.5-6 


1-4 


2^ 


RIaments per Yarn 


10-60 


20-40 


25^5 


Denier per Yarn 


at least 10 


40-80 


50-70 



IS 



20 



25 



During the spinning process, after the individual polypropylene filaments have been brought together to provide the 
yarn, it fe conventional practice to apply a spin finish to the yam. The spin finish typically contains lubricant antistatic 
and adhesive conponents to hdd the yam together and Improve its processabiiity. e.g.. dravyrabiiity. One spin finish 
condition which is known to provide generally good results Is Luroi 1 187 (Gtoulston Inc.. 700 N. Johnson Street Mon- 
roe. NO 281 10) which can be appfied to the yarn from solution prepared witii a suitable solvent. e.g., as a 5-35 weight 
percent solution in isopropyl alcohol. ^ 

Following spinning, the multifilament yarn is ordinarily siisjected to further mechanical processing, e g . twisting air 
entanglement, etc., in order to furttier enhance its processabiiity. Thus, e.g., the yam can be ring twisted at a rate of 
from about 1 to about 5 turns per inch (25.4 mm) or air entangled at a level of at least about 50 nodes per meter orior 
to being knitted into mesh. *^ 

In a preferred melt spinning process for obtaining yarn to be knitted into the surgical mesh of this invention, the iso- 
tactic polypropylene resin, melt ginning equipment and ranges of operating conditions set forth below in Table II can 
be advantageously employed: 



30 



35 



TABLE II: MELT SPINNING OF POLYPROPYLENE 
MULTIFILAMENT YARNS 



A. Polypropylene Resin 
The preferred polypropylene resin is a surgiceil 
suture grade resin haying an isotactic index of about 95 or 
greater and a melt flow rate of from about 2.5 to about 4.6. 



40 



45 



SO 
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10 



16 



20 



26 



30 



35 



40 



45 



60 



h. Melt Spinning Apparatus anH op erating Conditir^n.. 

Range of 

Apparatus Compon ent Oper ati n g Parameter operating Condit- jnn 



Extruder barrel temp., zone 1 
Extruder barrel temp., zone 2 
Extruder barrel temp., zone 3 oc 
Extruder barrel pressure, (psi)Pa 
Extruder barrel melt temp., 
Pump size, cc per rev 
Pump rpm 

Pump temp., 

Pump pressure, (psi)Pa 
Pump melt temp., 
Block temp., .^C 
Clamp temp., oc 
Adapter temp., 

Candle filter, screen, microns 

No. of spinneret orifices 

Diameter of spinneret orifices (.001 

Spinneret temp., ^C 

Spinneret pressure, (psi)Pa 

Spinneret melt temp., 

cc/hr output, per spinneret orifice 

First pair of godets,"*c * 

First pair of godets, mpm 

Second pair of godets, 

Second pair of godets, mpm 

Draw (stretch) ratio 

Third pair of godets, 

Third pair of godets, mpm 

Shrinkage (relaxation), percent 



230-250 
230-270 
230-270 

(1000-2000) 6.9-101 
230-275 13.8-10^ 
.16-, 584 

25-35 for size .16 pump 
S-10 for size. .584 pump 
220-250 

(400-1000) 2.7-101 

215-255 6,9-10^ 

220-250 

220-250 

220-250 

10-100 

10-200 

in)mm (5-30) 0.127-0.762 
220-250 

(400-1500) 2.7-101 
215-255 10.3-10^ 
5-20 

40-90 
100-300 
70-130 
300-1000 

2-4 
ambient 
250-1000 
5-15 



Property 



Properties of Individual Filaments and 
Po^YPyopY^ene Yf^rn« Obta ined n»ho^o^^ >.^ 



Denier per Filament 
Fileuaents per Yam 
Denier per Yarn 



Range of Prop ei^l-. y 



.3-20 
10-200 
3-300 



65 



The surgical mesh of this invention can be fabricated from these and similar multifaament polypropyiene yams 
employing laiown and conventional warp knitting apparatus and techniques, e.g.. the tricot and Raschel knittina 
machines and procedures described in "Warp Knitting Production- by Dr. S. Raz, Meiiiand Textilberichte GmbH Roh^ 
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bacjier Str. 76. 0^900 Heidelberg. Germany (1987). the contents of which are Incorporated by reference herein As is 
wen tojown in theart (J warp knitting, the number of courees and wales per inch (25.4 mm) in a knitted rSterfeS is 
affected by a number ofmachlne operating variables such as ttie nte at which the iLbric Is diwn away froSe ne^ 
dies, the number of needles per inch (25.4 mm), the amount of tension applied to the ^rp yarns and otheTvariJies 
after the fabnc leaves the machine, e.g..tfie heat setting conditions. " ""w vanawes 

•me structure of ttie Iviitted mesh of this Invention can be defined for any given yam In terms of the number of 
courses and wales per inch (25.4 mm) and ttie knit design for which there can be a great number of variations 
Advantageously, ttie polypropylene multifilament yarns of Table II can be warp knitted, preferably tricot knitted on a 2 
bar set-up. to provide surgical meshes possessing ttie structural characteristics set fortti in Table III as follows- 



TABLE III 



IS 



so 



25 



30 



35 



40 



45 



SO 



SS 



STRUCTURAL CHARACTERISTICS OF SURGICAL MESHES 




Broad Range 


Preferred Range 


Most Preferred Range 


Courses per Inch (25.4mm) 


20-80 


25-60 


30-50 


Wales per Inch (25.4mm) 


12-40 


18-34 


20-24 



Following knitting, ttie mesh is cleaned to remove ttie spin finish and ttiereafter heat set to stabBize ttie fabric For 
the latter operatioa ttie mesh can be secured to a tenter frame which maintains ttie mesh at a predetermined widtti' ttie 
frame ttien being passed ttirough an etongate heating zone at a temperature of from about 120 to about 180«C prefer- 
ably at a temperature of from about 120 to about iSCC. at a rate providing a dwell fime of from about 10 to about 55 
seconds and preferably from about 20 to about 50 seconds. On a smaller scale, ttie mesh can be mounted mon a sta- 
tionary frame which is ttien placed In an oven fbr about 5 to about 12 irenutes at from about 125 to about 140-C Fol- 
lowing heat setting, the mesh is cut to size, packaged and sterflized. 

The mesh can be cut to any desired configuration. e.g.. a square or rectangular shape, of appropriate dimensions 
Two suitable configurations are a square of 101.6mm (4 ftiches) and a rectangle measuring 228.6mm (9 inches) by 
355.6mm (14 inches). In cutting ttie mesh to size, it has been found advantageous to anptoy an ultrasonfc slitter or cut- 
ter, various typ^ of whfch are commercially available. UnGke ttie r«sull one obtains when cutting witti a blade I e 
firayed yam ends, or wheri ttie yam ends are heat-sealed. i.e.. bead-like formations, cutting the mesh to size with an 
ultrasonic cutter avoids botti frayed and beaded ends. 

The polypropylene multifilament waip knitted mesh of ttils invention possesses a baU buret strengtti (ASTM D 3787- 
80A) of at least about 50 1^. preferably at least about SO kg and most preferably 9t least about 80 kg. Even at only 50 
kg ball burst strwigtti. ttie mesh of ttiis Invention is considerably stronger, eg., m to 100 percent sft-onger. than a non- 
absortjaWe polyester multffilament vrarp knitted mesh of ottieiwise conparable consbxiction. 

For some applications, particularty those involving laparoscopic procedures, it may be desbabie to partially stiffen 
ttie mesh so ttiat ttie mesh can be lolied up for easy passage ttiro^h a trocar and into a body cavity and once inside 
ttie body, spring backto Hs previous flattened conditioa One w^ of aoconplishing ttiis partial stiffening effect is to coat 
ttie mesh with a polymer such as poly(hydraxymettiyl mettiacrylate). The amount of polymer applied to ttie mesh to 
achieve a particular stifferting effect can. of course, be detenrtned employing sinple and routine experimentatton Stiff- 
ening can also be achieved by heating ttie mesh at a temperakire which is higher and^or for a period of fime whtah is 
tonger ttian ttie aforementioned heat setting conditions. Thus, heating at from about 1 60 to about 1 SO-C for from about 
30 minutes to about 2 houre win cause ttie mesh to sttflea 

It can also be advantageous to provide ttie surgical mesh of ttiis invention witii a clearly visible color pattern e g 
In ttie Ibrm of a grid of two differentty colored yams such as dark blue and Kght blue. dart( blue or tight blue and clear or 
natural, ete.. as such a pattern wfll tend to fedntate ttie proper orientation aiid/or installation of ttie mesh at ttie suraical 
repair site. The mesh can contain yam of one color in ttie macWne direction, yarn of ttie ottier cotor being incorporated 
Into ttie mesh fabric after knitting. In ttie case where ttie mesh Is manufactured on a weft Insertion warp knitter, both ttie 
knitting and ttie insertion of ttie weft can be accomplished in a single operation. 

The foltowing example Is illustrative of ttie surgical mesh of ttils Invention and Hs fabrication. 

The surgical mesh of ttiis invention was manufactured from a 96 percent Isotectic polypropylene having a melt flow 
Index of about 3.3 gf^O win, a weight average molecular weight of 283,000 and a nunfoer average weight of 61 000 as 
reported by the suppfier (Resin F040A Natural of Aristech Chemical Corporation. Pittsburgh. PA). 

The conditions of melt spinning the polypropylene multifilament yam, warp knitting ttie yam to provide ttie surgical 
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mesh and the properties of the mesh and Its heat setting conditions are set forth In Table IV below: 

yftPW IV; SUKGICAT, MESH MAWIf F ACTURTVG rONDlTIONS 
^- Heilt: SpAnnAnq Apparatus and Op p rnr tna Cond^ft^ nnf. 
Apparat^s Component, Operating ParaTH f^ti ^r Operating Condli-.^nn 



Extruder barrel temp., zone 1 Oq 
Extruder barrel temp,, zone 2 
Extruder barrel temp., zone 3 oq 
Extruder barrel pressure, (psi)Pa 
Extruder barrel melt temp., Oc 
Pump size, cc per rev 
Pump rpm 
Pump temp,, oc 
Pump pressure, (psi)Pa 
Pump melt temp., 
Block temp., .^C 
Clamp temp., 
Adapter temp., oc 
Candle filter, screen, microns 
No. of spinneret orifices 
Diameter of spinneret orifices (.001 in) mm 
Spinneret temp., ©C 
Spinneret pressure, {psi)Pa 
Spinneret melt temp., oc 
Spinneret melt temp., oq 
cc/hr output, per spinneret orifice 
First pair of godets, ♦€ 



240 
260 
260 

(1500) 10.3-106 

260 

0.16 

32 
240 

(500-750) 3.4-IOI 
240 5.2-106 
240 
240 
240 

40 

30 

(10)0.254 
240 

(400-800) 2.7-106 
240 5.5-106 
215-255 10.3-106 
10.2 



First pair of godets, mpn 
Second pair of g6dets,*c 
Second pair of godets^ mpm 
Draw (stretchjr ratio 
Third pair of godets, •€ 
Third pair of godets, mpm 
Shrinkage (relaxation), percent 
Spin Finish 



65 
160 
90 
510 
2.9 
ambient 
465 
9 

35 wt% isopropyl alcohol 
solution of Lurol 1187, 
as needed 
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15 



30 



35 



40 



^- Pyopeytjes off Pplvprnnvlena M»l^,<^n a inenfc 

Denier per Filament: 2 
Filaments per Yarn: 30 
Denier per Yarn: 60 

Tricot Knitting nr.nrf4^4^^c. 



Knitting Machine: 20 gauge (20 needle) 

2-bar tricot kiiitter 
(Mayer Textile Machine 
20 Corporation, Clifton, NJ) 

Courses per Inch (25. 4itaQ) 40 

Wales per Inch (25,4iraa) 22 
25 Design: Back Bar Front Bar 

1/0 0/1 
4/5 1/0 



properties of th^: fn^rrr^^r^i ^^ck 

Fabric Width: 1,2 meters (48 inches) 

Fabric Weight: 2.5-2,8 ox./sq. yd. 

Ball Burst Strength: .58 kg 



The mesh was heal set by being clamped to a frame and placed in an oven heated to 130« for 10 minutes 
Within their scope, the dainre wWch follow define embodiments of the invention additional to those specifically 
descrfoed above. 

45 aaims 

1. A warp knitted surgical mesh fabrtcated from pdypropylene multifilament ya^^ 

2. A mesh as daimed in claim 1 wherein the polypropylene Is an isotactic polypropylene resin having a melt flow 
so Inde)cg/10min,offrom2to6. 

3. A mesh as daimed in claim 2 wherein the polypropylene is an isotactic polypropylene resin having a melt flow 
index, g/1 0 min. of from 2.1 to 5,0. 

65 4- A mesh as daimed in daim 2 wherein the polypropylene is an isotactic polypr^ 
index, g/1 0 min. of from 2.5 to 4.0. 

6. A mesh as daimed in any one of the preceding daims wherdn the yarn is made from filaments of from 0.5 to 6 
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denier, the yam is constructed wtth from 60 to 10 filaments and the yam possesses a denier of at least 10. 

6. A mesh as claimed in claim 5 wherein the yam is made from filaments of from 1 to 4 denier, the yam is constructed 
with from 20 to 40 filaments and the yarn possesses a denier of from 40 to 80. 

7. A mesh as claimed in daim 6 wherein the yam is made from filaments of from 2 to 3 denier, the yam is constructed 
with from 25 to 35 filaments and the yarn possesses a denier of from 50 to 70. 

8. A mesh as claimed in any one of the preceding claims wherein the mesh possesses from 20 to 80 courses per inch 
(25.4 mm) and from 1 2 to 40 wales per inch (25. 4 mm). 

9. A mesh as claimed In daim 8 wherein the mesh possesses from 25 to 60 oources per inch (25.4 mm) and from 18 
to 32 - 34 wales per inch (25. 4 mm). 

10. A mesh as claimed in any one of the preceding daims exhibiting a colour pattern to fadlitate its orientation and/or 
installation at the surgical repair site. 

11 . A mesh as daimed in any one of the preceding claims and heat set or heat stiffened. 

12. A mesh as daimed in any one of the preceding daims and coated for enhanced stiffness. 

13. A mesh as daimed in daim 12. the coating comprising poly(hydroxymethacrylate). 

14. A mesh as daimed in any one of the preceding daims, cut to size and with the cut ends of the yarns being sealed 
but unbeaded. 

15. A method of making surgpcal mesh wherein a polypropylene multifilament yarn is produced by a process which 
comprises melt spinning an isolactic poiyopropylene having a melt flow index. g^10 min, of from about 2 to about 6 
enploying an extruder equipped with a spinneret and downstream of the extnider a draw frame possessing three 
pairs of godets, the extruder being operated In one or more zones thereof at a temperature of about 230 to about 
270*»C, the pressure of the extnider b«ng from about 6.9.16^ (1000) to about 13.8.10^ Pa (2000 psi), the tenper- 
ature of the spinneret being from about 220 to about 2S0°C, the first pjair of godets being opemted at a temperature 
of from about 40 to about 90»C and an mpm of from about 100 to 300, the second godet being operated at a tem- 
perature of from about 70 to about 1 3b«C and an mpm of from about 300 to about 1 000 and the third godet being 
operated at antiient temperature and an mpm of from about 250 to about 1000, the draw ratio of the yam being 
from about 2 to about 4 and the shrinkage of the yarn being from about 5 to about 15 percent 

1 6. A method of making surgical mesh characterised in ttmt the mesh is as daimed in claim 1 . 
FatentansprOche 

1 . Kettengewirktes chirurglsches Gewebe. das aus einem MuHifaser-Pdypropylengarn hergestelJt Isf . 

2. Oewebe gemfiB Anspruch 1 , wobei das Polypropylen ein isotaktisches Poiypropylenharz mit einem Schmelzindex, 
gAIOmin, von2bis6ist 

3. Gewebe gemaB Anspruch 2. wobei das Polypropylen ein isotaktisches Poiypropylenharz mit einem Schmelzindex, 
g/10 min, von 2,1 bis 5 ist. 

4. Gewebe gemSB Anspruch 2. wobei das Polypropylen ein isotaktisches Poiypropylenharz mit einem Schmelzindex, 
g/10 mln, von 2,5 bis 4 ist. 

5. Gewebe gemSB einem der vortiergehenden AnsprCtehe, wobei der Qarn aus Fasem von 0.5 bis 6 Denier herge- 
stellt ist und der Gam aus 60 bis 10 Fasem aufgebaut Ist und der Qarn ein Denier von zumindest 10 besltzt 

6. Gewebe gemas An^ruch 5. wobei der Garn aus Fasern von 1 bis 4 Denier hergesteilt ist der Garn aus 20 bis 40 
Risern aufgebaut ist und der Garn einen Denier von 40 bis 80 besitzt. 
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7. Qewebe gema3 Anspruch 6. wobel der Gam aus F^sern von 2 bis 3 Denier hergesteilt 1st. der Garn aus 25 bis 35 
Fasern aufgebaut ist und der Garn einen Denier von 50 bis 70 besrtzt. 

8. Qewebe gemSB einem der vorhergehenden AnsprOche, wobei das Gewebe von 20 bis 80 IVIaschenreihen pro Inch 
(25.4 mm) und von 12 bis 40 Lftngsrelhen pro Inch (25.4 mm) besitzt. 

9. Qewebe gema8 Anspruch 8. wobei das Gewebe von 25 bis 60 Maschenreihen pro Inch (25,4 mm) und von 18 bis 
32 bis 34 Langsreihen pro Inch (25.4 mm) besltart. 

10. Gewebe gemSB einem der vorhergehenden AnsprOche. das ein Farbmuster aufweist. urn seine Ausrichtung 
und/oder Anbringung am chirurgischen Qperationsort zu erleichtern. 

1 1 . Qewebe gemaB einem der vorhergehenden AnsprOche. und thermofixiert Oder warmeausgesleift. 

1 2. Gewebe gemSB einem der vorhergehenden AnsprOche und fOr eine erhOhte Steif igkert beschichtet. 

13. Qewebe gemSB Anspruch 12. wobei die Beschichtung Poly(hydroxymethacrylat) umfeBt 

14. Gewebe gemSB einem der vorhergehenden AnsprOche. das zugeschnitten Ist und wobei die geschnittenen Enden 
der Game versiegelt aber nicht wulstartig sind. 

15. Verfahren zum Herstellen eines chirurgischen Qewebes. wobei ein Polypropylen-Multifasergarn durch ein Verfah- 
ren hergesteilt wird. das umfaBt das Schmelzspinnei eines isotaktischen Polypropylene mit einem Schmelzindex 
g/10 min, von etwa 2 bis 6 unter Verwendung eines Extruders, der mit einer Spinnvorrichtung ausgestattet ist und 
stromabwarts des Extruders einem Ziehrahmen, der drei Paare von Zugrollen besitzt, wobei der Extruder in eIner 
Oder mehreren Zonen desselben bei einer Temperatur von etwa 230 bis etwa 270 *C betrieben wird und der Druck 
des Extruders von etwa 6,9 • 10® (1000) bis etwa 13,8 • 10« Pa (2000 psi) ist wobei die Temperatur der Spinn- 
vorrichtung von etwa 220 bis etwa 250 "C fet das erste Paar von Zugroflen bei einer Temperatur von etwa 40 bis 
etwa 90 *C und einem m/min von etwa 100 bis 300 betrieben werden, die zweite Zugrolle bei einer Temperatur von 
etwa 70 bis etwa 130 und einer nVmin von etwa 300 bis etwa 1000 betrieben wird und die dritte Zugrofle bei 
Umgebungstenperatur und einer mAnin von etwa 250 bis etwa 1000 betri^en v«fd. wobd das Ziehverhaitnis des 
Games von etwa 2 bis etwa 4 und die Sdvumpfung des Games von etwa 5 bis etwa 15 Prozent Ist 

16. Verfahren zum Herstellen von chirurgischen Gewebe. dadurch gekennzelchnet daB das Gewebe wie in Anspruch 
1 beansprucht Ist 

Revendications 

1 . Treillis chirurgical trlcot6 en chaTne fabriqu6 d^un fil multifilament de polypropyidne. 

2. Treillis selon la revendication 1 oO le polypropyl^e est une rdsine de polypropylene isotactique ayant un indice 

dcoulement en phase fondue, g/10 mn., de 2 d 6. 

3. Treillis selon la revendication 2 o£i le polypropylene est une rfeine de polyprqjyiene isotactique ayant un iridice 
d'^coulement en phase fondue, g/10 mn., de 2,1 h 5,0. 

4. Treflfis selon la revendication 2 oO le polypropylene est une r^sine de polypropylene isotactique ayant un Indice 
d'ecoulement en phase fondue, g/10 ma. de 2,S e 4,0. 

5. Treillis selon Tune quelconque des revendications precedentes, oO le fil est fait de filaments de 0,5 k 6 deniers. le 
fil est construit de 60 e 10 filaments et le fil possede un denier d'au molns 10. 

6. Treillis selon la revendication 5, oD le f H est fart de filaments de 1 e 4 deniers. le fil est constoiit de 20 e 40 filaments 
et le fil possede un denier de 40 e 80. 

7. Trefllis seton la revendication 6, oO le f fl est fart de filaments de 2 e 3 deniers, le fil est construit de 25 e 35 filaments 
et le fil possede un denier de 50 e 70. 
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8. Tl-eillis selon I'une queloonque des revendications pr«c6dentes. oCi le treillis possMe 20 ^» 80 mngs par pouce (25 4 

9. Treillis selon la revendication 8. o£i le treillis poss^e 25 4 60 rangs par pouce (25.4 mm) et 18 A 32-34 cdtes oar 
pouce (25.4 mm). ^ 

10. Treiliis selon I'une quelconque des revendications pr6c§demes pr6sentant un motif de couleur pour fadliter son 
orientation et^ou son installation au site de reparation chlmrgicale. 

11. Treillis selon Tune quelconque des revendications pr6c6denles qui est pris k la chaleur ou raid! k \a ciialeur 

12. Treillis selon rune quelconque des revendications pr6c6dentes et enduit pour am^liorer sa mideur, 

13. Treillis selon la revendication 12. le revdtement comprenant du poly(hydroxym6thacrylate). 

14. Treillis selon Tune quelconque des revendications pr6c§dentes coup6 k la grandeur et avec les extr6mit6s de 
coupe des fils qui sont sceii6es mais sans former de boules. 

15. M6thode de fabrication d'un treillis chirurgical oCi un fil multifilament de polypropylene est produit par un prbc6d4 
qui consists k filer en phase fondue un polypropylene isotadique ayant un Indice d'6couIement en phase fondue 
g/10 mn.. d'environ 2 k environ 6 en employant une extmdeuse 6quip§e tfune fOi^re et en aval de Textrudeuse un 
cadre eiargisseur poss6d^ trois palres de godets. Textrudeuse fonctionnant dans une ou plusieurs zones k une 
temperature rfenviron 230 k environ 270*C. la pression de Pexlrudeuse 6tant d'environ 6.9x10^ (1000) k environ 
13,8x10^ Pa (2000 psO. la temperature de la ffliere etant conprise entre environ 220 et environ 250*C. la premiere 
palrede godets fonctionnant e une tenperatured'emrtron 40 e environ 90'Cet avec les 
deuxieme godets fonctionnant k une temperature tf environ 70 k environ 130"C et mpm d^environ 300 k environ 
1000 et le troisieme godet fonctionnant k la tenperature ambiante et avec mpm d'environ 250 k environ 1000. le 
rapport d-etirage du fil etant conpris entre environ 2 et environ 4 et le retr6cissement du ffl etant compris entre envi- 
ron 5 et environ 15 pour cent, 

16. Methode de production tfun treillis chirurgicai caracterise en ce que le tretflis est fel que revendique k la revendi- 
cationl. 



10 



